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pixel electrode provided in shape of matrix and whose feed through voltage is smaller 
than voltage needed for one gradation 
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Alerting Abstract JP A 

The device has a structure in which a thin-film transistor is arranged on each pixel 
electrode provided in the shape of a matrix. The feed through voltage of the thin-film 
transistor is smaller than the voltage needed for one gradation. 


Preferably, a signal voltage, of delayed fall of a signal waveform, is supplied to the gate 
electrode of each thin-film transistor. Hence, the signal voltage is made smaller than a 
voltage for which the feed through voltage is needed for one gradation. 
ADVANTAGE - Controls effects of gradation display even when fluctuation is 
produced in feed through voltage, thus improving image quality. 
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£ 3A 3Cfe ^ u pflH^i 5} 3. ^ ^ ^ -g-Alo,] z]]3zi}^ 7fl^ £A|j} fe 

5. 5A ^ 5Bfe ^E] U nflE^i 315. ^ ^ig ^ j^S. ^-Alofl afl^^fe ^-§- 7 fl^aj 2.^. 

£. 6£ ^E} tJ. nfle^^ sl^. ^ ^ jr}^ ^A]ofl ^2:S>^ ^-g; 7flef^^.S 5.Al*rfe E^. 

5L 7A ^ 7Bfe ^E} a. nflM^ s\S. ^ ^ ^ 2)3-1- ^S^fe ^-g: y^^iSLsL £a]b>^ jet£. 

5-1 8-8: ^Elii nflM^i *!■ sMi^f* jg^S.. 

Si 9fe ^El «. nflE^i 315.21 t!" Sl-i-f * H^^fe 

£ 10-8: a uflH^ 5)5.»l)A-lsl ^ a^-g. £A]^>^ E.^. 

£ 11-8: <S)E) « nfls^i 315.C1 «VtjV E^l^l- ^sKr ^<JJ- 2]-^-§- =» 5>^ S.^. 

£ 12fe ^E] ta. ^Esj>, s^Hs} ^ HAls}ir £3. 

<£^sl ^ -Y-S-<^) tfltl- ^ 4t^> 

201 : e eflx]^Ei 207 : °J]^ 

503 : ^^€-^ v 506 : 

542 : efl^l^H^- 


l.lj-tr.j Oj 


yj-rgol ) u> ;;. &o\.2] ;'fl y| £ 

#eHlfe, «11^^ ^el^M: 6 l-8-*Hr si? El « nflH^^S 4i#3H ^17> **|sH 5flt*. Hl?h 

^>-8-*>fe ^-f^lfe. P W ^ ^4fe ^cf^aAj c.5. 

zze1°5., ^S-^M- ^v}^ ^-f<flfe, ^HSl^iEll- CMOS 33.1- Sfl^. 

^■i- ^e)h D f|j=sji s]£t q*) ^ B€^1^e^ ^« ^ 5fl 

ItfEfA^ £ lOofl HA]^ H}^- ^O], Sj-L}ol _^el 7)^-o]l4 7 ]^. oflE) a nflE^^ J^S(IO) ^ ^ 

^ ^ 12)« i^-SKr Sfl=f. ^ ^ T 1 ^* $3- 

Q^qsH ^1 3*fl«- rfc^^^- ^ SiJl, Bl-g- ^ 2 #H ^ Sife 

^* *fe4. 

?fla cl^-#efl°l€- ^S^l-fe ^^-<HI, si ^<a- *Mte Hlisl- ol^-svc]-. cfAl 74]^ C]i 

>S-7l flf^Sa 7f|r£ Wj"^^- ^l-g-Sl-fe Cf^-e] Aj-^ol 3}-^-i- ^Aj-Al/lfe a ^ ^jS-^-E- z| sfi 

-^^<H1 <?l7l-s| ^cj-ol ^^ol 7fli£°)l ^^-a.cf d H?fl S]fe «>1€ ^-f 3HJ--8: 

A OJ l^^ -Jin^ ^^^r ^ »Jjx <| iS^il "fll^l ^ SS«^liEH-^ SAj ^^ofl 

7H«W ^4. £SV, ^ T 1 * 31 S ^^1^31 ^ 31S.ofl ^fl^Slfe H^^iEloflAiSl ^ ^Al Aj-7) 

^wVajAS, 'aVDV E^fl^iBl ^-Ajoi 3q.3j.nl El ^ Sl^^cl-. af^A-l, olej^ sj-Bl-DlEil-^ o]^ *>ul- 

» Sl-S-i- ^^Al^lfe AJ-71-21. ^-o. -g^S.^ Sfl4isl-fe 5J^- Dfl-f H^Cf. Ml-nV E^AElsl 

qn^jz^ ^ ^ 4^1E17> 5i7l nflg-ofl g-^l^^ c-l^- ^q-* 5}o]cl-. 

t^AllAiofl 7l^fl5lol ojfe ^. ^-Tgsl S-^j^ ->-BEl« nfle^i^ t}i#eflol ^3j-«> fe cll HVn| e^^a 

Ei£l sJ-Bl-BlEl^. 0.3. ^q<H^|o> ^.cj-fe 5Jo11 tfl^ ^1^^- ^l^-s>fecH 5ic|.. 

^- ^^-l-ol °Hr «M qi#efloi #s\sn ^ ^sn- &?\)A Sife t 1 ** ^i"^^ 

"a-S-^fr 3l-4:<HlAiSl 21= ii^- ^"^(feed through voltage)^ 7>^- 71^^. 

•^El h. BflS^^^^ cl^sflol *j-*loil cfl*t ^<y-2l IEICECThe Institute of Electronics, In 

formation and Communication Engineers)^ 7l# EID95-99, ED95-173, SDM95-213 (1996-02H 7l 
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S. Vgfe TflolH 41Jl i^"?! ^ E?flx]A E ^ ^oie xiq-o)] 3.3-3 a]Jt 44^4. Vs^r 

ufl4i-°3.-f wi-dt- E^]iE)^ ^^^-S. 413: ^d-fr 44h54. s=th Vd^r ^ 

jsL-f-E] <3j JgoJl xl<a-2l 3}<g-g- 44\H4. « -a) 7)Hil 41 Jl 2K1 5 -a 0 ! ^H^i ^tflJL ifl 

13^ 5U4. 

Vg£- ^ ^ ON eflt VghS. 4-§-°fl aj-^j- e ®z] + z)7} ON £] jl, 44-M 413: 4 

^tf ^l^ofl «I7}^ &4. 

^<y- Vg7> OFF eflf VglS. #4*1 &7]&-& ^ S ?1|J4W€i<* xjsfo]) 2]sfi oji^ofl 

^1434. 

44*1, 3J-41 ^^-fe ^HH Vg4 1^7> t]|o]H ^ iflS. «a3€ «4N ^-i Sl^MH ^, 4 

-S- TflojE &<&V S $1 1^7} TflolE ^ tfls. o^sj nflofl Sj-tq- E^A^]- £44 ON ^S. Afl^ Aljr 

^ Vs<* cfl-§-*Vfe 344 4^ *m vflS -fr^t*. 

•gijVaj 6.s, ^44-71 $144, Vsigc ± VsigS. 44^44^ AC *J°J-o] Vs°11 <>l-g-«4. °1€ 

3 -¥•<*, vsigcfe ^-a-* 44^3., vsigfe an* -as: 44\fi4. ati, v S i g 4 a* i^<hi tn-8-^4. 

4413- 44 S$4^4-I- n 1 **]^ *(, ON 4J-E1HH OFF ^EflS. 44 e^]^^. Tfl^S. ^ Vg 

4 #4 3$>g. TflolH 5 ^efl-?] 44 7)A3 -g-^-g- ^ t=efloi ^.g. «^a]=Qc]-. o]£ 3$. «*^o] jqt= i^- ^<y- 

£ 11-e- 3)S i^- A Vs^l vfE^-vfl s^olcf. 3)^ i^- ^^J- A Vs£- cf^^ ^0.5.^^ ^ ^cf. 

[-r^ 1] 

A Vs = 1/Ct [Cgd- A Vg - / Idt] 

°] Ctfe ^ 5£^-^ q ± j^e^jz. ufHl-vfljl, Cgdfe TflojE Ri Ee fl?l ^ 7]^ ^fl^Al^ 

i» q-Hfiflt^, a Vgfe ^o]e 3 floral S. IIS] ^-f ofl, A Vgfe A Vg = Vgh - Vgl 3. X 

J Idt 5. 7flo)E a]^ e(-o]^- f-sfl ^-^-fl a]x ^<g.^ 34.^^ ^fgofl 7l<a^>fe * sefl^l #ofl J: 

^ v ^4. ^.5^-, tf D l^ f"^ «fl^d^| Al-g-SRr ^-f , t 1 * S^S.^ t^3£ cfl«fl 

^7l7> ^ HSfl^l^E-|# OFF ^Asftf. 7flrf7K o) i^j a]^ -^^<Hl, ^l^r^r ^ 

^ S-^i}^ ^-2.3. S-g-t}. 4J-71 ^a] 12] f Idt 2.3. E.f&& 4>7l ^dfr^l ^-g- ^^cf. 

^^71 ^S}^, ^. ^-Tg o. ^q.*, 3] 2; .a Aj^^ c1 ] ^oj- Vgr o^ gj-o] ^^VAl 1£ S^Slfe. 31] 51 i-f- ^}<3- 

^ cf^g-SJ Ai z^Sl sJ-EfnlEllrl- aJ^^ ^Je| 5]Sfl ^l^] 

^^14. 

[-r^A' 2] 

I Vgr I > I 1/Ct [Cgd 4 Vg - J Idt] I 

<^7lA-] > Vgr^gr *]-M-2] ^^§1-^01 ^ Vgr^r 3}-4i ?]7]-?l ^^-MSl i^2] ^ 7\}2, 

eflt-Hl fl]-S-s>ir ^^^IjI. Ctfe iLiE ?fl3flAl^i2] ^ ifl-^. ^^] -g-^=^ M-Efq]^, Cgdfe TflolE ^ 

°1 ?VS] 7]^ -g-^-i-, A Vgfe 7fl o]s ^"3-2] ON ^ OFF ^Efl ^Vs] ne] jl A Vsfe i^- ^'y-^- v]-E]-^ 

tf. -B-2]Sfl6> *>fe Sl-i 4j"2l <g^o] 5Lefl<JliLS.Ai ^2] 5Jo]c]-. 

Vgr % A Vgfe t 1 * S^i^ 2]^*^. Ct ^ Cgsfe ^} ^^1^1^ 4i ^€4- J Idt *Mt|fe ^ ffl^l^!:, 

ZL^^r ^«1-A] 1^- ^-Sfl A Vst- T^fl-O-a^ ^AJ-^ ^ O^C]-. A Vsfe K^} tfl* 3]^ ^-^HM- A 1*^1°141^ 

t 1 * Sin. 

^«)-a) 2 ofl <g o. ^lAj^ ^-i^s 4^n]E]l- 74]2: c]A-#eflo)fe ^^-0.5. 

2]= ^ A Vs2] Sto)]A] iHJsRr ^*S] <gs^fe ^S>7fl ^^g* ^ 5*14. 

2# °>^§>7] fl^of, ^afl ^ Ct«fl cfl«- fe* St* 3J«1 a:^ ol4. ^, Ji2 ?fl^A]Hii- ^ 
7J-a]?]^ ajq-^oicj-. 

2fe * / Idt°fl St I* f7M3^£^ t 544. °1 SJ: I^Sr ^e]h ni)E^>- 

"S^ofl ^J*« H«*l:iElS) #7>a]^ 5U4. 

t 1 ^, 2« ^«f7l 41J: sh^s] ^Hl jz2]^j2.3. ^1«3« 415: ^°J-ol, 

^E]a pflESjA ^ S ofl Z]-Z]-21 E^l^E-jC^, ZJ- S)-^ ^=o|| 1^-^ HVg| E^^)^ 7flo]E 


- 3 - 


§mmdi 10-0439451 


ofl fe ^=S* #fe«4. 

^, uflee^ S|S(100H 333^ ^ t 1 * 313(101, 102)1- iE^-SHr ^ifeW =8*1 5*13*1 

£ 124 &n -g^g, -g- 7flo)E aijt 4^(103)°] 3}3(7lHjE 3}3, 101)3^e| ?floiE a] 

£ 1231 103.2.3. c]i#eflo]^ a^-g- A}-g-S}fe Tfloje a] jr ^ oj 7^ A ]ofl x]o3.g. *)H^-_o .g.^ ^svai 2 2] *J- 
J IdtS] &o) ^^4. 

s. i2fe €^ ^*ui °i-§-*w jfl^a- 7 J-*>7> •a^M-fe ^-a- *b-?j-°.3*i tims 

*>J: -4^ (103)^ ^-*H- *l<S*l7lfe ^-g- 3E*l«loaL $XA. 

S*K TlHH ^Jl S^H^ T^ffe *ljl7l- ^f^lfe -4*8^§r °1 -§-^.2.3*1 x]<a^ ^5. 5^4. 

3-f<*. T^*l 2°)1*l2l ; IdtS) ft©] 7>^*> *V Cgd- A VgS] &ofl 7>7]-0] ^oje Ajjr sJ.$ofl^ 

S. 12<>ll £*1€ 'tis: J*<8(103)* t 1 ^ 313(101)3-^ ^g-3j-.2.3.M), 2fe iLi4 ^1 ^ 

£ 1°)] ^ -a^*!-^, nj-^- tM££- -fre) ^SJ-^ ^ T 1 ^ 313 «DH^^ 

3J3-I- S. 1* ^r*£ SIS SZ*fl$3 <3}e1 w nflee^ on^g c^-seflo] 7)^-1^ 7 l*ofl 

41^ t^-S: 4e}-^i4. 

£ l°fl*l, ;£ 13 ^.5: 201-8: AlHH(shift) 31*1^ 3)3# M-E^Jl, 202fe NAND s)S.f M-Ej-Hflr}. 203£- efl*§ a] 
5S SJ3.-& i^-Bf^flcf. £^ ^-^ 204-fe 4)H^ 3131 ^-A^lfe s\S.(^ Sl3)-& a*l«-i4. £ 1 

°1H, slsfe ^-71 sisi-s ^£4. 

SE*. H £^ 205fe ^E)Ji nflH^i S]S» i^ch S. l^lfe, 4 7H^ ^^o] i£A]^o| 5fl^nj., 4i 

711 sl^Hfe ^ »Jj x ^ 7flS] Sl-il-o] Bfl<gslol 

Sl-^ir £^ -f-^ 206.2.3. ^ H^^liEi ^ £^ ^5. 2083 ^^1^ fi2 71)4^^^ i^-^-cl-. 

a«r ^'g^r £^ 2073*1 ^7] ^^oflA-1 SAl5l<^ 51 cf. 

£ H £A]£]ol o^^ i^olH, 5l3fe S}l40] 71^- ^Vofl ^Aj^ «Vn^ E A^ S-3 ^S}<>1 «J 

^. 

*1HH efl^l^E^ 213(201)1- ^^Vfe Tflole^ E 2A<>11 £a]^ £c>1 p ^ N 

HVB]- H^^liEl^l 2:^-^.3 nflifl ^ltH^l ^3.o)l Slsfl ^^cf. 

wis) 5] 3.(204)* ^Sl-fe- zl-zl-al 7flolSfe H 2B°fl 5E.A]si a].^ ^o] p .sfl^tg «j N *fl^ig ^ H^^li 
ElSl a^S. Jfl^l tlBlEl 5l3°fl ^^Cf. 

23 ^»1^1 ^741^1* "?H^7l 7>^«; ^Sj- H a-e] o| o)^£3- ^aj-aI^ji, £LS ^fl^Al^i 

(208)2) -g-^-l- ^tfiS)-«>fe Sifflo|c}. 

# ^ 7>%-«- sliSl-Sl-S^-, ^ JE ^^^(206)* t 1 ^^ ^Efl* -S^Sffe 

5} «Al 5.43 o] 4. ol^j^- ^sj-ai 2 ^ Cgd ^ ^iA] 21 p1 

T^#elH ^1^1 371, Hl-g-, i^fe cl^#elH S-^Jl- ^ ^nlE^l-Sl J73j«fl ^cf. 

S. l»ll £A]^J TflolS ^^f- S]33-f-El °^Bl h nfle^A- S)^(205)Sl 7l|o| e Aj^_ e|.ojofl a|^ 

A-^si 7j-«>fe. i i 2 ofl s^i^ tjjs. ssi^ 0.3 ^i<a^4. 

^^i, 2<^1^ J Idt2] ^o] ^ 534. ^.£3, 23 JL^ 2,^o] n>i^ ^ o^^^, 

^^^r «f7l5l a»l-i-^ %^5H £LCf ^^^^S ^^tbcf. 
°)1 1 

£ 3A tfl^l 3C S ^^Slfe H'S-i-^r *g -R-el 7^ ^ CM0S aVp^ a e1S ^ je^gj. 

fe 3131- ^^§1-71 ^1*!: 7l^-^°l A^el ^-^1-^; q-El-xfljl 91^, Sl3fe 7]£- 5|33A-i £ 1^ £Al^ A) = E 

zfl^liEi 5)3.(201)14 ols] ^3(205), ^ ^El «. n))Heli 313(205)21 zj- ^-i*^ ^l^-slfe ^b)- H^^liEl(206 
)1 

^71 i^-i-oflA-], CMOS 3131 flth a)-^^ £^ls)ol Sis, ^e] y. d))e^a, 5}s(206H ^l«-£}fe N 

7]#5lfe Stl- ^ S7d*^ ^1 Cfla^"?! ^«fl ^1^-Slfe 7,}ol^ ; ^^.ol) t^el- ^^£17114 2^^% ^ 

91^ . ^r, #7l S# ^ ^tl-slol 5Ufe 5!^1 ^W^. 

71^^(502)^.3*1 3000A ^S>\ ^ ^^A^ ^ -fr^l 7l^(^fe ?1*)(5 

01) ^1 

7121 ^£Aj afe 1000 A ^^121 «1^^^ ^el^5]-(503)ol ^el-a^ cVDofl sl^j 7)^^(502) *> 

°11 $^€4- ^ v< y- < a CVD7V £41: o}&Q ^S. ^-H, S. 3A<^1 £*1^ ^tfll- ^^4. 

«11^^ ^ El ^-^-(503)^- ^^5)1- 7>^-o.3.«) Tj^^-^cf. 0} %7$sl& Si*} £fe « = °1 ^ ^ °1 Sfe- 

ois-az). <g^ElSl S^-oH Slsfl o]s.olA]cf. 
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#7) *1el t^JS ^#* 2<HH2) ^(i)ofl #33tf. u^aM. 23. S^^fe ^vfl^* ^ 

#7l ^ (ft 7H])oi}x\, z^S) ^_8.r& ^e)s^s) ^#* #^3^ efto] gcfe ^"d^oll 

2l«fl #3|3 o.s *1H€ ^ sflcf. 

4. 

Ufc all^^ ^s)^-^(503)o] ^Sj-Sl^, #7)-?- <g<*(504, 505, 506)* <g7) sq Ejy * ^ $ #cK£. 3B). 

51 3B°fl ^*H1 <8-3(504)* 4f^l CMOS flat ^#«Kr P ^ E^xji^l- *##-|- *8 

<9«|(505)£ *°fl CMOS ^.£.21 N aj-Bf E^^A^f *fl^$c|.. <gs)(506)* *°fl q 

Bju. Bfle^^ ^a(^i Bfls^i Sj3.)ofl ^1^-slfe N *im*§ ^ H^^e^ ##^-g: ^l^g-ttq-. 44-*1, £ 3B 
oj) 5LA}& ^-Efll- <gfecf. 

-e-Slsflo): ^ ^-71 Sl^H, %#fK504, 505, 506)* SL^- ^-<y^ 5L7]S. SlAlsH flcHs- ^ojcf. n^i+ f # 
aflSfc- z)-^ B€*li^2) ^-Sf- * ^ zlo}^ ^S)-# 22. & «-7fl#* ^^fe ^#^3 -833°!, 

ZfZj-S} tt^ofl CflSfi JflEfhW SgSfi^Cf. 

jicf ^l?!A£b, a. pflseli ^^ofl Tfl^ ^ B€*liE)2) %##(506)-& sfl^ zjo] $ *|g ^-<>l 

^ #?n r-iAs «^4atK#«. Tflom ^7]^ ^1 o^a-i ^ &-§->. 

^r«h^ 20)1^ CgdS) ft-g: ^^hfl-^l ?)$ 7 »4. 
d-^- u^2l 33.(204)* ^-^«-}^ CMOS 3]S.2l a^-B}- e^^sJ *^#(504, 505)^1 7>^^ O 

N #Efl2l *dfr ^cflS. ^SL*- 37fl ^^^4- 

*1^* ^«h# 2^1^1 dHAi ^^f-ol ^vfe ifWRrEfl jrsf^olcl-. 

A *8^-& fl« 3«El^oll ol^-M, TflclH ^^-8: %W*\A ^2lE^<Hl Slsfl 5000 A "^-f- 

°l^-^-(507)* ^#?!-cf. i«-t]-g-(Srr o]s#)* 4# ^^1^1^ «^-(hillock)«>m- ^|^?l(whiske 

r)7> fl^Slfe 3-1: 0.1 tfl^l 0.2% ^-f-n] ^-^(507)°fl #-B-€4(£ 3C). 

#71 «^-0]l4 fli?lfe 7>«g *13 AlSl ^nl-^-o^ ol^- ^^-6)) 7H^7fl Slfe S.^^M- 7>A] £<J2] l"7)#Ol 

4. 

"a^-nl ^(507)21 6l*6||, e^sl ^-i- ^^^(508)01 3. fl^^tj-. c] # 

tj. o.Sfe, ^ ^^-(508)* «8=^-o.S.>l ^^l^-^O?)* ol^-Sl-i ttj^-g: ol-g-^O-S.^ ^ 

Sfl -g-<2MH ttQ 4S7)1 #o.s.4<| ^. ^^-ofl, A>^-n^(508)* 100A21 ^-TflS. 

A. #7) ^Tllfe o]7l-^ ^<a-g- xlH^cl-. 

°M ®&*K508)& ^74HlAi ^^§-£1^ ^EBj-o} ^SV#* ^Al?lfe- ^ o.s 3-8-«- 

4. 

nl-^l, S 30^1 H^l^ #e}|7> <gol?lcf. 4^-«-S., 5. 4A°)1 «>2}- ^-o], 5)1^1^^^(515, 516, 517)e>l ^ 

^sqji, ^01-^-^.(507) #^fl SflEl^ol 3C «1S ^4-«flfe. ^^(508)^1 M-?- ^ 

#5|fe 39 -f mW*] ^ol^(507) ^*M^7l7> <^^7fl 5)71 "DS-<H|, #St-^-(508)* ^^*>fecl) 5i 
<^ ^2)7} A^-^eKJE 3C). 

2. 4A^1 ^2) t^-cl^- S||^(509, 511, 513)* Tflols S.S.S.im<>]±.)^r ^l^^cf. ^ 

#^-^(510, 512, 514)* l^f-n)^ #-<Hl Xlfe ^^2) ^ ^fl-sMth 

■a^r £ 4A«11 £^1^ #Efl7> 5)^, ^ #21-71- a^Al flBSH^Ich °M ^ # : f-# #^-^(518, 519, 52 

0)o) S^gcKS. 4B). 

ol 3%2l ^-g-^ol -8-^^.3. ^-g-^cf. t4e}^i, ^.2.^1 oi-g-sife -a-^n]-^ 

509, 511, 513)2)- d-i-o^ afi^- ^-q-^- ol^-§l-^ ol -g-oJHH #S)-1- 

^TlHlA-l, e}-^^ ^ aJ-^-qt-(510, 512, 514)^)- n}^7H^-, efl ^1^H^(5 15, 516, 517)o} ^Z}?} ^ 

'S^ #fl-fe ^^l^ ^^(509, 511, 513)2) ^«HAi ^-#^0.5. ^^^14. 
ol3 ^#-^5-, # : f-# ^ #^-^°l 3E. 4B°fl ^lS)ol sife ^-§-(518, 519, 520)# $H ^#^4. ^ xy 

* ^-f oflfe, ^ #^^-(518, 519, 520) 5000A2) ^-«fls ^#^4- #^ ^ #^-^(518, 519. 
520)* ^1*=a:# -£-£2) <^ ^(LDDOightly doped drain; ^£^g ^efl?]) <a^)l; ^#sl-7l ^Sfl 4§ cf^Hl^ 
^4 

ti^: £ 4B°11 £Al*V ^-E)l7l- £)^, £fl^l^H5)-(515, 516, 517)* ^t^r —B.^ 3 ^ ^-§-^5.^ ^715)^1, i 

Hfl- 5V^2) <g==- #2)-^-ol acj-Al ^#^4. ol Tg-Tflsl ^al-s.^, ^"^21 ^ #Sl-°V(51, 52, 53)* ^fecf. 

ol3 °fl, ^ #^-^(51, 52, 53)* ^ #5*^(510, 512, 514)21- ^^fl«h^ ^#€4(S. 4C). 

0} ^jfloflAi, ^«fl -g-Qflol oj:=. xj.^.Bl-(5 18f 519i 520) 9}^o\] ^ol ^<^xl7l £ 4C°fl £^1€ «)-2)- ^ 

* S , V ^21 <y=^ #fl-B)-(51, 52, 53)°1 ^#€4. 

^ a i& ev^2l <&= #3)-5l-(51, 52, 53)* z^7l 1000A2) 4-^^^ ^A^cf. 0)4 ^-©i o o t^. xj. 

^(51, 52, 53)* tIHje ^^-* ^7lal ^ ^.5:^3.^ ^-g-^-cKTllolH ^^-^l^i £#5)^ 7))^e 
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afl^d 3.W. Ji4 =?-Mm<Lg.$r, =L%&-& #7] %<£^£ W>]?)5L, H«M4 3^714 4*fl«-4. 

S. 4C°fl ««fl ^4^, N 44 H^4^44 Tfloie *i^-(522, 523)4 P 44 H€4^ 

44 34(521)°] ^€4. 

Htf £ 4C°?1 £4€ ^Efl7} 43, o](P) oj^^- ^«g#cf. o| cf7)M4, o] o|££ ii c^oj <g*»,g. $^sf 7 | 
4*!- E-f 4# ^«a€4. 4 *4€. fB}sn} 5^ ^^-i- 4**H ^€4(£. 5A). 

•& #7jH]4, 4 <>1£* "1^4 JL^SS. 444 <3 <S U524, 526, 527, 529, 530H ^^^4- * 44H4, 4-fr ^r«a 
* 80kV4 7^ *L<a-*HM lx 10 15 /cm 2 $] t-fss. fl§«Hsl4. 

£ 5A°fl ^44, 4 ^l-g-fi- 4t1H4 <8<3(525, 528, 531)4S£r ^ 0 j£l4 &fe4. 444. ^-fr* 

4^°14 Sfe 44 ^l^O.^ 5(jlX| -gcf. 

s. 5A°fl £44 44 g°] 4 °]-Sr2] ^ofl, 44, ^4, 55 U4 4*4^ £^y-a- 4*44 <y= 

4 444(518, 519, 520)* ^d^^^S *fl444. 

5. 5B41 4i^44, S. 5A4 47)HH 4*4 4ii4 v\ 4* ^44 0} 0]^-% ^444. 44*1, o) 

4t)H44 o]^. a*<y£ 70 kV4 7># 4.44°fl4 0.5-1 x 10 I* /cm 2 4 i^SS. ^o^rf. 

4 444 14-S-4, zfzfo] <^^(533, 535, 536, 538, 539, 541)4 N>§ 4^4(4 N^)*. 444£-lf- ^^.^cf. o] 
<3^«-* 4 <8«|(524, 526, 527, 529, 530, 532)* iL4 4* 4 4*4 ^7>s)fe <3<344( 
5. 5B 4S). 

44 Ji. 314^4 m.s$£. x^5L ^^1- *§44fe 3t^«| 4*fl 44€ 44. £-4 t 1 ^^ ^.S-fe, =^44 2 

o)H &(D* 4^ !4r# <8<3# ^44^r i£4«-°H ^|*fl *fl4€ *r 44. 

444, MlTi <S "3 -5-3-4 7flolJ= 3= iga| ^^(534, 537, 540)*<>1 ^^€4. 

s 4C^ ^a^^ bj-^^j <$=l a>^( 51> 52i 53)^] tn-g-ij-fe- ^ <g^s; 

ofl ^^€4. ^- ^l°flH, «8«J£. -u^=S|<H ^fec-i) rz. ol-a-fe ^ 

"t>3^(51, 52, 53)^ ^*\}7} lOOOA^SS. S=7l nfl§-°]4. 

£ 5B^1^ ©1^: *S efl^)^B^(542)ol -g-dt o)^.^- ^<g*|.7l 5L 6<% 5Z*}& cflS. sfl^l 

S-ifc ^^-o.^. «), ^^(543, 544, 545, 546)£- ^ S ^o. s 13 

«€4. °1 ^■y^r 60kV^ 7]-^ ^^Hl^i 2 x 10 15 /cm 2 21 ^SH^cf. 

£ 631 01 £. ^-y ^-a ^ofl, 511^1 iS.BK542)* ^]^*>3., KrF ^^1^ SJoi^^., 1-^1- o]^-o] ^<y^ <^^^- 
(>1^^*}JI ^<gjg o]^^- ^^ss. ^ 2 o)| 24^. 

«|Ej ti. TjflE^i <g<SHl*l xfl^-^ N ^fl^^ e^^^e-KNTFT)^ 3-, CMOS 31^* ^^fe- 

P ifl^S S.^^iE^(PTFT) ?J N ^ H^^]^B1(NTFT)7> ^a]oj1 ^^^4 

cj-g-^-S., E 7A°fl ^«fl >g«S*Ha, ^^^(551)01 ^el^^* o]-g-sH f ^«4. ^-^^1 

21^^-* cfl-tl*M <r Si4. 

*[^^-(551)ol ^^^1^, n ^<^1 ^^€4- 3. P ^ SsS^i^-§- 4ii ^q- 

(552)4 EJl?] 3^(553), ^ N ^ S<a*]i^«- fl« S.efl<?l ?iq-(553)4 #^(554)°1 ^^€4. 

i-S" f^AS Tfl^ P ^fl^^ ^BJ- HSa^l^Ei ^ N ^ £«-*Rr CMOS 3%3-7\ ^ 

ol4 ii ^^-(555)-nfl7fl, <^-^- 4!± ef?l, ^ ii ^IJ: efo]^ <g^o.s.^| xfl^, ^ nflm^^ *§^g- 

^]^~ % ^^(556)^1 h. DflS^^ xfl^-si^ N ^ H^^l^* -a«BA]3[i 

4. 

5. 7A<H1 £Al^ Aj-Efl7> ^ olJpofl, xfl 2 ^-3^(557)^1 ^^S) JI, IT05. 'Sl-ol^l $± ^^(558)<>1 ^ 
A J «^S4. 

6«E] U DflH^i: BflE^i HS)7V ^ *Alo)l ^A^^t^.. 

S. 7B2) ^3l7\ <£o]Q o]^ y e^wj ^-(rubbing filmXfl^lW ^^=1^, *^|^ SI'S 3!r4. S. 7B«^1 

3 3 ^ ^s.* ffle^i oBxj ci^#5flo] ^ 7 > <3^;j!4. 

<4 2 

t 1 ^ 0.3. ^il : §-^4. S 8^8: E 921 A-A'# 44 ^^-^£°14. 

5. 8 ^ 9<^1 ««fl ^^4^, ^ ^ o. efl^_H nflEq^- %g_ 7 } Zl]^-S\^ 7]^2^ £.*] $4 . IE 8 ^ 9"^^ 4 

44 si-i^ cfi-g-el-fe ^.^-01 5la)hh S14. 

5 8 ^ 5. 9^11 ^Sfl ^^4^, 44 S^^liElt 103 AS ^4 ^ ^ ^^^cf. £^ Jfi lOl^g- 

-^-4 7]^(ioi)* a4?!-4. a*, e^ -^-^ i02fe 444* TMd*H=- ®# ^4^4* a4«-4. 44 H^I4^4 

4 «^#^r ^-§-(104, 107, 105, 108, 106)1-5. ^€4. 7>1 44* 44 h]^^^ ^hI^-4* 

4 *-^#°1]4, £4 ^S. 104fe ^^-i- aA]5>i, 107, 108* iLi^! <^^, 105^ 106* E-efl 

4 ^-fr i4*4. 
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-y-smuiDoi <&^±s.*\ s-¥- n )^-ar °i-§-*i-fe «a=^ -£=3! >n<>m ^(107, iosw 

a^ajAS xj-^-gffe t]]o]s <g^^. ^= 200OA o]^s] <#=■ ^^§ffe ?H 

£S ^iL 112fe 1 %Q ^^-g- SAltbq-. £<g ^3: 113* <3 ^(104)0.3.^ 

21 elE. #^-(113)* iAi^-cf. at!;, £ig ^ J: H5fe Ej^6.a ol^oj^ °J ^(106)^.3.^21 e)s a^ 

& SAi^cj.. *}^-* s}^ ^-fr ITO 3^-(118)°ll a*, 51^ ^-3: 114te 2 ^ti^l^- 

^ J: 117* *l] 3 Q<& u l-$r S.*)^. 
H$ -¥-i 116* 1-^ fHS^i(BM, black matrix).^ £ *}--§- S>tt 3£t §-* 3^ tfl 

aJ «>l-8-S S^. e}e^ *J^(116)* BM^i^ 3}-8-^fe ^ #^-(118)2] ^ -f -g- #0]) f^Sjo] 

^cf. ElEf^ ^(116)* el= ^^-(115)4 -g^lofl ^^4Elcf. 

BM^-S.^i£ ^-8-«1-j1, S|-rfc #^-(118)#°fl f^sl^r E)Ef^- #^(116)21 <^«* ^2 '7W^|€it af*^. 
o.S.fe, ^ % ElEf-^- ^(116)4 on- Tjoij Aj-oj^l ^^^(117)* ^"S-(119. 120WH ?m 
7lW^ fe ^*Kll7)ol *r Sa^l H£-<* ^ 7>£ ^ atf. 

€■ ^-t-°11, €^^"(117)* l-2l-s°> CVD°H si«B 300A ^l^l ^ ^e|?«W| si*B ^l^t}. 

^ ^21^* *J= 621 fe* ^» nJ-^-ol vflcl-. ^Aj, ^tJ-A} 2 2} -g-^ Ctfe ^7>^ ^ SSZ^- ^^n^S.^ 

Stb, ^ ^^0} "1-^21 afl^Hg ^ ^cf. n?-Bj-^ f ^Eisn^-ol «l-5l-o.S. ^1^-^^Hl-S ^ * 

^<H1 7l<^§l- fe ^q-^ ^ofl 3)^.3. -S-^D ^-fir ^3)^- ^ ^Cf. 

ElEf^- ^^-(116)* ^ e qfl^liEi(i03)* aH^l^cl-. ^"* tM0«»1M. ^ ^^]^Ul03)<^ 

S^slfe ^*2j^]el-5E ^ ^a)-21 31^- ^ 5ftc|.. 

BM4 ^(H8)-& ^(116)* ^.ulefl^^l-fe 'gSfe 2 ofl ^l«fl S^S^ ft^l-^ H# 

« a ct# ^ m^^^-. 

<^1 3 

41 2S S«« ft^l^l* ^*>7l 21«fl, TflolH ^-^ ^0)1*1 'tis, sl-^21 7j-s> 7 > £ 12ofl £Al 

^ w>2l- £01 2l£2} o.s. xl<aslfe 7^^.011 ^ ^oiq-. 

«}S1 ^1. ^r«M 2S i«€ ^^1^1* * 3}-i -g-^(Ct)^- ^7>Al?l2-S«l n J:^* ^ 5ft^. ^^M", 

^- oflofl^, ZL ^afe ^^Sl^l ^14, TflolE A1J: n|.^Sl ^Eflfe 2 21 ^7^1^^- ^gfJE-Sj. ^^Cj-. AfAj 

Aj", 221 ^TflAl-g- n|-isl. £ S. a - £ ^. 0J131 ^A^^. - E ^cj.. 

^ ^-S- 313.^1 iH^l 31^71- a}-^ HS^liElS. ^^-ofl, ^j-^ 2fl^ ^^3* £ 10^1 £A^ u><4 §o] 

*V7l 01^4. 

-& °fl°ll ^ Tfl^lH AlS ^21 7^1-011 Xl^* J Idt2l ^o\) 7H^Cj.fe A>Aj o. ol-g-^q-. T^-Al ^ 

«B, Tflol^ Aljr 3)-^2l 7^>oll °Xo] x]<£-8r qo\l}E.3.q 221 J&^^-gr ^S>£^-, J Idt^l St* 

c]^ ^-c. >g-Ajo)l^, is. 3)S ^ ^*J-S] a A Vs^ H ^*21 ^Al?l7l 2lsfl ^4i^^cf. 

StAS ^A]7lS.SM), SIS i^- ^<a- A Vs°1|Al ^-^21 <^^=* 21^]^ ^ &cK H^H.S, 3121-^21 <^^ol 

*M1 ^S-S-, Jlif-^21 oj^* clif-eflol^ o«Elti ifleeji cl^#Eflc»l ^] 7 > ^ 5ft tf. 

£HK 513^^2) ci^^eflolsl-^ -SflEl u. nflHeli cli#eflol t^e a]^ 3).^^ 7j-s> a]21 ^ 

fl^^ Ajtg^i H ]. fe; o. s - o^e]_u BflE^i oh^ cl^efloi ^lofl Tjoicf. nem-, ^. t^* ahq- e 

*3* EL ^ ^41- 01^.^ s|s. <a ^11^21 u BflEeli cli^eflol ^-^o)l ^-g-^ ^ fli^.. 

Tfl^lS Ai^-Ol 7]#4±*\] Ufl^Sl^ TflolE^ ^2:1- ^ ^BJ- E^JxliEl^ 5fl^-^; ^£ flt^. 

^ ^^AloflA^ ^-4s>7fl Aitg5l5iXln1. ; ^- ^tg^ rt ^ o] ^ofl Qjl, W ^^S.^-B] <>] 

*^ol ^^417> AJA1 7>^*fcf 5J0I olSflSl^o) ^-Cf. 
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St 7 -* 1. 

*K-2) 31i£ ell •§!:•§■ 4fe «| El « nflS**^ q^3M #*H1 XW-M, #7l #*l^, 
ffl^i ^Efls. Hfl<l£|fe ^2} ^-il-i- 

#7} S^dtl- 44* 3}-^ 3^, #7l 3^ 3}^o)] ^^Elfe UJ-BJ- 3=^4^)* 

^^£#-7) ^ «gqofl S-S^j! ^2J4°1 ^-<asjfe Xjoi S i^Jl, 

#7] aj-e}- H$4^7)- *2.£HSRr *?H| #-7] dti <§<3 ^ #7} 5L5fl<y <g<w Afo]ofl ^^. 7 f *5 jl, 

#7] TflolJE X}^-of| ^-^^ Aljr ^<y-Ol AlJ; iX^o) Spj-Ajo)] 4<££H, #7) ^ c A y s# ^ 

*e JH, ojofl 2]^ # 7 ) jqc ^ A Vsfe 31 5: -t ^*)-tt«H1 aJA^ Vgricf o) ^7\\ 

St 1 * 2. 

7]}^ «H1tt °JjEl a BflH^i #^3. ^.^.sVfe. a^ofl olo] ^ 

#71 ^e^h. BflH^^ 4*1 b, 

^3)2) 43-^2} S^if-I i^*>JI, 
#71 ^2] S>^# 44-fr Sj-i =5R. ^ #7] s}-^ ^#slfe 44 H^^l^l- i^-^ji, 

#7) 44 BS£4^Tr, 

ajol£ #71 <g«H ol^arfTfl ^#5)jl TflojH ^^E]-ol 3. -SHl^fe TflolH *)^# S^Jl, 

#7] ig-^^g-, 

#71 TflolH 7flo]H 

#71 tjioih ^-^sf^ cjTiHi ^ #71 ii <84«fl ii ^<a-& ^skb, #71 si-i ^^i *m 

# ^H^d), #a! #71 442] ^^fe Tils efltofl 4ef^ ^e|slfe ( #7l 

#31* £**M, 

#7) 44 E^1^7l- = ^tt^fl #71 ^ #71 HL5I101 cg^ Afolofl ^=-71- *S Jl, 

#71 TflolH ^-^-^ #/l TflolB ^Oj-Ol Al^ J^.^ ^ 5>7j-Alofl X] 5] <^ , SS\S. ^ A V S* 

a.^sl-£^- olofl oi*flAi # 7 ] jqc a.^. ^<y- A vs^- ^12: eflt^- ^^*>fec)l Vgr^ 

Cl ^l-Tll *i^5]ir, oflElH. DflE^^ #xl ^ H C V^. 

Sn 1 -* 3 

4^21 Tflk Sfl-il-* ^ ^Elri nflESjA^ t)i-teflo] #^^1 oJo^A-1, #7l ^1 fe, 

#7l 4^5] ^if z}-2|--fi- z}± ^ #7l Sl-i £ £H| n^fl^ ^ BSS^l^Ei* £51, 

#7l n ^ H?!3iElfe, 

4 1 *£JL AA Z.&v}^ ii<§^4Heil?l ^^,5 #71 ^ Hefl<?1 ^^^#^51^^^ 

#71 ii 5! ^fl^ ^^1- ^LHl ^g#sl±r afl l * #71 ^ ^efl<?] ^Hl ^#slfe >H1 2 

a-1, #7) ^1 1 -^Sacl- C-l ^ ^ 2 tS-SIsL ^7l Sl^Rr, W ^ 1 ^ *| 2 

^jo)51 #71 ^fl^ ^^ofl ^l^*V7fl ^#£lul TflolH ^^HVol n Al-oHl #<y£lfe Tflole ^^-i: i^-*>i, 

#71 ^ H^^i^7> ^-^ofl #7l ii rt| #71 c^|ol <gq A}a]c% ^= 7 > *S jl, 

#71 TflolH ^6\] AlJ: ^^-ol Al Jl ^-^Sl ^l-Tj-AHl ^^Hl^, # 71 ^=- 7 > 3*| E. if- A Vs* ^.^ 

5>£S. * e j7 ( olofl o^sflA-1 #71 SliEL i^f- A Vsfe *>M-2l 31 i# ^WRrHl ^A^: ^i-a- VgrJi4 #7fl 

^^5lfe, «|El «. ^e^i^ xq^&efloi #^i. 
St 1 -* 4. 

tijEl tf. rBH^i^ Cli#£flol #^o)l Slol^, #71 #^lfe, 
^fl 1 71* £h£JfSh 

#71 ^1 1 71* #2] ^ 5lS^-# i«-*fjil, 

#71 Sfi^-^r, 

^esji ^Efls ^*lsi-b ^1 iel ^-^^ ef<y# ^ 7fl 221 4^21 ei-<y#4, 

#71 ^1 1 * ^ 221 4^21 5}«llr 4421 SL^ofl 471 Sj-iiT^, 

ai^s, 4421 #71 Sfi.lrvH<H| fl^siai, ii sefl^l ^ #71 ±^ ^ Eell?] ^^1- 4ofl ^#Slfe ^ 

^ ^2^^- ^4 S^l^ElS}-, 

4«H£ #4 ^Bia ^-^oi) oi^^>i rL AVoHi Tfloie ^^4^- 4^ t\}o)^. ^=3q-, 

4421 #71 ^-iifli ^#5lfe ^-i ^^-t- i^]-S>31, 

#71 TlHJi #71 7fl 121 4^21 44^1 ^714^-S- 3#SlJl, #7) o. ^j. 7l 2 ol Ji^o] 

El-oil- 44<H1 3i7l4^.S ^^fSlJL, # 71 Eefl«J <^£r #7l ^^-^1 ^7l^ O.S ^^=1^, 

Vg^ #71 7| 121 4^21 4-OlS. 44o.S.«-El #71 7flo)E #=L6\) ^£ ^1 1 Aljr ^oJ-o,l o^tfl fl-^Sl^l, Vs^ # 
71 ^] 22) 4=^2] 4-Ol-i- 44AS^-El #71 4ii <^^o)l 7.]] 2 ^± 2)*fl fl-<§£lJL, Vd^b #7) &± # 

^SLjZlfl] <?]7>^ ^OJ-SJ 3)-^ofl 21*1) ^^SJJI, 
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^■7] ^ e $x]^7} i^Ajs)^ n})o)) j^c ^J=L ^oj- A Vs7 }. Vs o^ .g^ofl o}^ fl-^£)^7 } 

Aj-71 »^ e ^x}^B]7} m$L5.Z}±: *?H| Aj- 7 ) ii <3<3* * -#7) ^« Afojofl ^ = 7 > *iiJZ, 

-#7] TllolH ^7l 1 A)^ ^oj-o) A) Jr s)-^ o) S}7j-Alo)) X^SH, 4J-7] ^^-7> 2) H i-^F ^ A V 

cl^-getfc) 

*fl 4 *°fl Si oH, 

t^-^ 33-^ eflTjiE) NAND 3)3., eflf a|se sj^ ^ 3J3.3. ol^.c^xlfe rLf-A 

S.-¥-^ ajbh^j qo]sL sfuf-f. i^-sj-^, ome| h. BflE^^^ t^-ie-||o| #*). 

^tF* 6. 

Aj-71 4^0) z}z^ ^ ^ Aj- 7] ^ ^afl ^5]ir «v<4 HSH^^Eil- 5>JI, 

Aj-7] E^7,liE^, 

±i <8«*. ^efl°l <8«?. ^ ^-7] ii ^ E-efl^l ?iofl Aj-ojs)^ ^ ^a?^, 

^1 cg^ofl o]^S>7fl ^^51 Jl TflolE l^BVo] a Aj-o)^ ^<Q5\±= 7)H J= S.^jL, 

Aj- 7 ) m^}^]7\ *tMI ^71 ii <g<* ^ Aj. 7 ) r^jo] °§<* A>olofl *}fJ-7> *iL3I, 

^1 711 °1H *R°fl A] Jr. 3).^^ *>7j-Al^ T^SH, Aj-7] ^s 7] . 5q H ab ^oj- A V S# 

*V£.-S- *s Jl, o]d\] s)i%x\ Aj. 7 j a-j=. A Vsfe ^M-S] ^12:1- ^jS.^ Vgri^- ^ ^7\] 

#7] Ajjr Aj-7] A] Jr. 5>7j-Alol Aj- 7 ] X]<a_g. ^c^^S. ^cj^ O.S #4^1 TT, ^» E) H. pfl t) 

Sefl^l =s-*i. 

Aj-7] E^^l^^ Aj- 7 | i A^ti i Aj- 7 ] CeflO] Aj-7] ^fl^ ZtZ^^ 7J^^ W>i£^ O^^^l ^ A^ 

°^E1 « nfle^^^ tq^-aeflol ^ 
«?t 8. 

^71 o«El «. BflEe^tg Tqi#eflo] ^^Ife ^ols. Aj-7] ^ e^|a E ]| ^^-^ ^ 313.1- c-1 

Aj-71 H]-^ E^XliE^ % ^7} ^ SlS.fe S>l4Sl 71^9- ^^fl ^^s)^ f 6BE] U BflE^Tg ClifJilo) ^1. 

1 *J" afe- ^Hl 3 % v £^ ^fl 4 *J- S^r ^1 6 %^ ^-<>)1 ^°1 A 1, 

Aj. 7 ) oBEl U nflE^i^ Clif-Eflcl A>^] ^ ^ £ Aj- 7 ] ^ E^^^Eil- ^-§-isKr ^-f" 5)3. » C-J i«-5>31, 
#7) ^ H^^iE^ «J AJ-71 ^ 5\3-T± 71^- ^Jofl ^Ajsjjl, 

^-7] ^ 5)Jg.ir aJHB 3l*liE) s\^, NAND 315., efl«i Ajae sJjl, ^ i^ss) 3)5.3. o)^.olxlfe ^.f-o.S^-E^) 
a}^^ ^ol£ i3>sffe, <3)E)o. D flBS)i^ cl^l-^lol ^1. 

^St^ 10. 

^fl 1 ^1 3 ^ £fe 74] 4 *i £fe ^1 6 W ojin ^ ^1 SlojA-1, 

Aj-7] o»El a nflE^^-^ cli#eflo) ^Ife ii-^Sl EL ^ 4i7fl-# 3L3J-*l-ir, ^jE) a D flE^^^ c)^l- e flol 
^^■^ 11. 

^2) Tili efl«g## °»E) H nflE^^ ^SKr Si^Ai, 

Aj-7] oBEl «. DflE^i ^lfe, 

Aj-71 ^-^T^ 3f4l* Zl"^ Sl-dl ^i^-, * Aj-71 3fi ^^^l ^^Slfe Gig 7,1^-1- S_r£Z}31, 

Aj- 7 | H)-^- E^fl^l^Elfe, 

±+ =efl<y <^^, ^ ^7] ±+ ^ =eii<y Tjofl -y-ysife- Afl^ 

^olS. Aj-71 *ll\£ ?l^*f7ll ^^SlJl 7\]o}B. ^^^1 ^. AfoH) ^OJSI^ TlMB S.^\SL, 

^71 » 0 Vg^, 

^71 Tfl o)E Tfl olE M^fe ^7^1 

^"71 7)lolE ^T^H) Ofel- Aj-7] ± + ^^cfl -A.^ ^o}-^. ^^-Sfjl, ZLoH Sl=fl Aj-^ 3}^ ^^-ofl 

1- <?]7l-5l-D), Aj-Al ii #<8-£r Aj-71 Sj-it ^^21 711^ eflt^l nl-el-Ai Aja)£) fei Aj- 7 ] ± + £<$^ 

^^1» i^l- 0 !, 

AJ 7 ) avnl- B^xlA-E^7f ^^He)-^ ^<LH1 #7) ii «g ^ ^ Aj- 7 | ^eflo] <^ <S) Aj-olofl 

^7j Til^lH ^^^l ^7) Tflol E 3<£ol A]^ t^.^51 Spj-AH *l<g £1^1, Aj-7] ^ = 7 |. A-i=L ^oj- A Vs 

i^sf5E.^- vfLSL, «H 5l«fl^ 4i7l A Vs^g- *1-<421 /AS efl^-i; -g^el^c-fl VgriL 

C-1 3)-7fl -gTjSlJI, 

Aj-7) ^o)E ^OJ-^. Aj-7) Aljr 4^0| s].7jAl^ Aj- 7 ) ^1^^- ^o] 71^^11 ^4l£lfe, ^ 3 M "flHSli ^1 


- 9 - 


mmrnrn 10-0439451 


12. 

*ll 2 Ifr SE^r 11 ^-ofl <u°h, 

^.7] wVuV e^7)A^o) ^- 7 ) <^^ ( ^V 7 ] neflo] ^ ^- 7 ] *fl^ cg<^ zJ-z]-£. tiVH^] o]-<a^s.<H) 

S]fe, ^E]ti cflH^i T 1 ^ H o V ^. 

3^ 13. 

^)] 2 ^ 11 StM*!, 

yS^-Q 14. 

13 9X°)*], 

^ flS-fe = H 31*1 iEl 3)5., NAND 31»g Al = e 2)5. olsl 5)5.3. o^o^fe zt-f - ©.S-^-El 

^ois i^fe, *i v, a. 
15. 

*ll 2 * Sfe *<l 11 Sl^H. 

^-71 <*e) a. nflE^i *v*i^ a-^s] EL t# i^Vlr-S- 'fl-'g. 
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